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being filled with hydrochloric acid. There are two jars in each cell, and each contains four cathodes. The gold dissolves at the anode, and is prevented from being deposited on the cathode by the porous jar. The cells are connected up in series, the current used for the two cells being 60 amperes at 6 volts, generated by a 1 H.P. motor-generator. After 48 hours the solution contains about 20 per cent, gold and 10 per cent, free acid. These two cells easily supply sufficient gold chloride for the 12 gold cells."
E. Pearson, the Assayer at the Ottawa Mint, in experimenting on the electrolytic production of gold chloride from impure anodes,1 used bullion assaying gold 922, silver 66, and base metals, chiefly lead, 12 parts per 1,000. In one experiment with an electrolyte containing 28 per cent, of crude hydrochloric acid, he passed through a cell an average current of 834 amperes at 241 volts, or 17-0 amperes per square foot of anode immersed. The results were as follows :—
Time of Treatment.                                            Gold in Solution per Litre.
7 hours,......6846 grammes.
15     „......13948
23     „......203-00
30     „......263-89
34:     „.        .        .                .            30546
Chlorine then began to be evolved, and the experiment was stopped. The cost per oz. of gold dissolved was 0-95 cent for acid and power, and 2-19 grammes of gold per ampere-hour were dissolved. Other experiments had similar results.
Pearson also found little difference in results between hot and cold cells with the direct current in the ordinary refining process. He obtained good results in each case with a current density of 14-6 amperes per square foot of anode (157 amperes per square metre), but inferior results with a density of 21 amperes per square foot. In the latter case the cathode gold from the hot cell contained traces of lead and platinum. The anodes contained from 85-6 to 92-5 per cent, of gold. The current densities used were rather low.
The latest and best equipped electrolytic gold refinery is that at the New York Assay Office, which was installed in 1912.2 The silver process run in conjunction at this refinery has already been described on p. 469. The pulsating current is produced from a combination machine, consisting of a driving motor, a direct-current dynamo, a single-phase alternating-current dynamo and a 110-volt exciter. The latter excites the fields of both the alternator and the direct-current machine, but with a hand rheostat in series with each, thus allowing a relative adjustment of voltage. The fields of the exciter itself are excited by an outside source through an adjustable rheostat. This arrangement gives the necessary large range of adjustments to suit every condition that might arise. The claims made for the pulsating current have been in great part substantiated in practice. Anodes containing gold 910, silver 70, base metals 20 are treated without heating the electrolyte with an effective current density of 70 amperes per square
Forty-fourth Annual Report of the Mint, 1913, p. 181, and private communication to the author.
2 B. P. Wirth, Report of the Director of U.S. Mint, 1912, p. 50.-parting process again.
